Background: Previous research on cancer and sexuality has focused on physical aspects of sexual dysfunction, neglecting the subjective meaning and consequences of sexual changes. This has led to calls for research on cancer and sexuality to adopt an "integrative" approach, and to examine the ways in which individuals interpret sexual changes, and the subjective consequences of sexual changes.
Background
Changes to sexuality after cancer With cancer survival rates at 5 years currently over 60% [1] , increasing numbers of individuals are living with the disease, leading to a focus on the quality of life of survivors, and their families. Sexual well-being is a central component of quality of life [2] , and there is a growing body of research demonstrating the association between cancer and changes to sexuality and intimacy, primarily resulting from the impact of cancer treatment [3] . These changes can lead to significant distress, which in some instances can be experienced as the most difficult aspect of life following cancer [4] .
Research examining changes to sexuality after cancer has primarily focused on cancers that directly affect the sexual or reproductive body. In men, this has involved examination of sexual changes following prostate and testicular cancer treatment, which include erectile dysfunction [5, 6] , diminished genital size, weight gain, urinary incontinence [7, 8] , reductions in sexual desire and enjoyment, as well as negative body image [9] [10] [11] [12] . Research on sexual changes for women with cancer has primarily focused on the impact of treatments for gynaecological or breast cancer, which include anatomical changes [13] [14] [15] , tiredness [16] , vaginal pain or dryness [17, 18] , as well as negative feelings of sexual un-attractiveness [19, 20] , and changes to sense of femininity [21, 22] . This can result in reductions in sexual desire [23] , and response [24, 25] , leading to decreased frequency of sex [26] , and lack of sexual pleasure or satisfaction [27, 28] .
There is growing evidence that individuals with cancers that do not directly affect the sexual or reproductive body can also experience a reduction in sexual interest and sexual activity, changes to body image and feelings of sexual competency, as well as sexual dysfunction, and alterations to sexual self-esteem [29, 30] . For example, researchers have reported sexual changes in people with lymphatic [31, 32] , colon [33] , head and neck [34, 35] , colorectal [36] [37] [38] , bladder [39] , and lung cancers [40] . However, interventions to ameliorate the impact of sexual changes have largely focused on sexual or reproductive cancers [41] , and health professionals have been reported to be less likely to discuss sexual changes with individuals or couples experiencing a non-reproductive cancer [42] [43] [44] . This suggests that the sexual needs and concerns of those experiencing a wide range of non-reproductive cancers may not be acknowledged or addressed. There is a need for further research examining the nature and subjective experience of changes to sexuality, for both women and men, across a range of cancer types. This is one of the aims of the present study.
Subjective experience and consequences of sexual changes after cancer
Previous research on cancer and sexuality has focused on sexual functioning, or on examination of factors that predict sexual dysfunction, focusing on demographic variables [45] [46] [47] [48] , type of treatment [36, 49, 50] , or relationship context [51] . Whilst this body of work is important in identifying factors that may be associated with sexual difficulties after cancer, little attention has been paid to the subjective and social meaning and consequences of such sexual changes [37, 52] . This has led to calls for research on cancer and sexuality to adopt an "integrative" approach ( [53] , p.3717), recognising physical, psychological, and relational aspects of experience [37] , as well as the ways in which social constructions of sex influence the experience of sexual change [52, 54, 55] . In this vein, there is a substantial body of research examining the psychological consequences of sexual changes experienced after cancer [6, 30, 36, 37, 48, [56] [57] [58] , suggesting that sexual difficulties are associated with lower quality of life, and higher levels of distress. There is also evidence that sexual changes after cancer can impact upon the couple relationship [59] , due to emotional distance between couples [60] , feeling unwanted by one's partner [16] , negative thoughts about sexual contact [61] , or difficulty with couple communication [62, 63] .
Previous research on psychological and relational aspects of changes to sexuality after cancer has primarily used quantitative methods of data collection. Whilst this provides important information about the nature and psycho-social correlates of sexual changes, it does not enable analysis of the subjective experience and meaning of such changes for people with cancer [64] . There has been some qualitative research that has examined changes to sexuality after cancer see [11, 16, 21] , and the ways in which socio-cultural discourses shape the experience and interpretation of sexuality [52, 65] . However, this research has been based on a small number of participants, primarily with sexual or reproductive cancers, which limits insights into the experience of individuals with other types of cancer.
Study aims and research questions
There is a need for a larger mixed method study across a range of relationship contexts and cancer types to examine the nature and subjective experience of changes to sexual well-being after cancer, as well as the perceived individual and relational consequences, using a broad definition of sexual activity. This is the aim of the present study. We are adopting an integrative material-discursive-intrapsychic (MDI) model [64, 66] , which conceptualises sex and sexual well-being as a multi-faceted construct [67] , wherein the effects of cancer and its treatment result from the interconnection of material, discursive and intrapsychic factors. This includes the materiality of embodied sexual changes after cancer, including changes in desire and functioning, and anatomical changes resulting from cancer treatment, as well as the material context of people's lives, such as whether they are in a relationship or have partner support; changes which occur at an intrapsychic level, such as reductions on psychological well-being, and changes to sexual self-schema [68] , identity [69] , or body image [61] ; and socio-cultural representations and discourses which shape the experience and interpretation of sex, telling us what is 'normal' and 'abnormal' sexual behaviour [55] . In contrast to bio-psycho-social models of experience [70] , which conceptualise biology, psychology and social factors as independent, the MDI model conceptualises material, intrapsychic and discursive factors as inseparable. For example, the experience of material changes to sexual functioning which result from prostate cancer treatmenterectile dysfunction and reductions in sexual desire -is inseparable from intrapsychic responses to such changesfeelings of loss of manhood and depression [5] and the discursive context which positions erectile functioning as sign of masculinity, and performance of coital sex as 'real sex' [71] .
Within this MDI framework, we addressed the following questions: What is the nature and subjective experience of sexual changes experienced after cancer, for women and men, across reproductive and non-reproductive cancers? What are the perceived causes and consequences of such changes, for the person with cancer, and for their intimate relationship?
Method

Participants
Six hundred and fifty seven people with cancer (535 women, 122 men) took part in the study, part of a larger mixed methods project examining the construction and experience of changes to sexuality after cancer [43, 51, 55, 72] . The average age of survey participants was 52.6 years (range 19-87) and cancer was diagnosed on average five years prior to participation in the study (range 1 month -40 years). The majority (95%) identified as from an Anglo-European-Australian background, with the remainder identifying as from Asian, Aboriginal and Indian subcontinent backgrounds. The following cancer types were reported: breast (64.7%), prostate (13.2%), gynaecological (6.8%), haematological (5.6%), gastrointestinal (2.3%), neurological (1.5%), skin (1.5%), head and neck (0.9%), respiratory (0.2%), and other (0.4%). There were no significant demographic differences between participants with sexual or reproductive cancers (breast, prostate, gynaecological), and non-reproductive cancers. Eighty-six per cent of participants were currently in a relationship, 77% living together, with the average relationship length being 20 years (range 2 months-53 years). Ninety five per cent of participants identified as heterosexual, the remainder self-identifying as gay men (1.9%), lesbian (3%), or as poly-sexual (0.1%). Sample characteristics are presented in Table 1 .
We recruited participants nationally through cancer support groups, media stories in local press, advertisements in cancer specific newsletters, hospital clinics, and local cancer organisation websites and telephone helplines. Two individuals, a person with cancer and a partner, nominated by a cancer consumer organisation acted as consultants on the project, commenting on the design, method and interpretation of results. We received ethics approval from the University of Western Sydney Human Research Ethics Committee, and from three Health Authorities, from which participants were drawn.
Measures
Participants completed an online or postal questionnaire examining their experiences of sexuality and intimacy post-cancer, using a combination of closed and openended survey items. The survey included standardised measures of sexual and relationship functioning, psychological well-being, and quality of life, reported elsewhere [51] , as well as measures of sexual satisfaction, sexual frequency, changes in sexual activities, and perceived causes and consequences of sexual changes, reported in the present paper.
Sexual frequency
Participants were asked to report "how frequently did you engage in sexual activity (e.g. sexual intercourse, masturbation, oral sex)?" before the onset of cancer and currently, on a five point scale: never, rarely (less than once a month), sometimes (more than once a month, less than twice a week), often (more than twice a week) and every day. This item was drawn from the Changes in Sexual Functioning Questionnaire (CSFQ-14) [73] , a validated instrument which evaluates sexual dysfunction, and modified to include the 'before the onset' of cancer ratings.
Cause of changes to sexual frequency
Participants who indicated that sexual frequency had changed, were asked to indicate what factors were perceived to be the cause of such change, using a yes/no response. These factors were: medication, surgery, general pain, loss of feeling, tiredness, sex specific difficulties (vaginal dryness, erectile difficulties), body changes, appearance changes, feeling unattractive, relationship change, psychological problems, stress, getting older, and other (self-nominated).
Change in sexual activities
A single item sexual measure developed as part of the study was used to assess "have your sexual activities changed since the onset of cancer?" using a yes/no response.
Nature of change in sexual activities
Participants were then asked "If yes, please indicate the types of sexual activities you engaged in now, and before the onset of cancer (please tick as many boxes as appropriate): kissing; petting, caressing and stroking; masturbating alone; masturbating with your partner; oral sex; sexual intercourse (vaginal and anal); use of sex toys; other (self-nominated)".
Sexual satisfaction
A single item developed as part of the study was used to assess sexual satisfaction currently, and before cancer, using a 5 point Likert scale, ranging from could not be better, to could not be worse. The wording of the question was: "Below is a rating scale upon which we would like you to record your personal evaluation of how satisfying your sexual relationship is. The rating is simple. Make your evaluation by placing a tick in the appropriate box in each of the two columns that best describes your relationship as it is "Currently" and how it was "Before the Onset of Cancer"".
Open ended survey items
Participants provided qualitative responses to the following open ended questions: "What do you think are the causes of any changes in the type of sexual activities you engage in since the onset of cancer?"; "how have any changes to your sexuality since the onset of cancer made you feel about yourself and your relationship?"
In-depth interviews
At the completion of the survey, participants indicated whether they would like to be considered to take part in a one-to-one interview, to discuss changes to sexuality in more depth, as well as experiences of communication and information provision about sexuality from health professionals, the letter reported elsewhere [74] . Of the 657 survey respondents, 274 responded positively to the invitation. We purposively selected 44 people with cancer for interview (23 women, 21 men) representing a cross section of cancer types and stages, gender, and sexual orientation. The average age of interviewees was 54.6 years, with 50% experiencing a reproductive cancer (prostate, breast, gynaecological, anal) and 50% a nonreproductive cancer (colorectal, melanoma, lymphoma, leukaemia, kidney, bladder, and brain). Individual semistructured interviews, lasting on average 60 minutes, were conducted by either a woman or man interviewer, on a face-to-face (7) or telephone basis (72) . Participants were given a choice as to the mode of interview (telephone or face to face), and asked if they had a preference about the gender of the interviewer: the majority had no preference for gender, but chose telephone modality. Telephone interviews have previously been recommended for interviews regarding sensitive, potentially embarrassing topics [75] , such as cancer and sexuality, and pilot interviews indicated that they were an effective modality to utilise in this study. Prior to the interview, participants were sent an information sheet and consent form to read and sign, as well as a list of the interview topics, including: changes to sexuality and intimacy; and experiences of communication and information provision about sexuality with health professionals. All of the interviews were transcribed verbatim.
Analysis
Quantitative analysis of closed responses
The McNemar Chi-Square test for paired samples was used to test before cancer/after cancer differences within gender and cancer classification groups on ratings of sexual frequency and sexual satisfaction. To allow for dichotomous analysis and facilitate interpretation, ratings of sexual frequency were recoded into 'never or rarely' and 'sometime, often and everyday', whereas ratings of sexual satisfaction were recoded into 'highly unsatisfying or unsatisfying' and 'adequate, satisfying and highly satisfying' reflecting the direction and meaning of the original Likert scales. The McNemar Chi-Square test was also used to assess differences in frequency data for changes in sexual activities before and after cancer separately for women and men. The Fisher's Exact Test (FET) was performed upon the categorical data associated with the perceived causes of changes in sexual frequency. In these analyses, the FET calculates the exact probability of significant differences in the reported assignments of women and men. An alpha level of .05 was used for all statistical tests, and 95% confidence intervals (CI) are reported for principal outcomes.
Qualitative analysis of open ended responses and interviews
The analysis was conducted using theoretical thematic analysis [76] , using an inductive approach, with the development of themes being data driven, rather than based on pre-existing research on sexuality and cancer. In the analysis, our aim was to examine data at a latent level, examining the underlying ideas, constructions and discourses that shape or inform the semantic content of the data, interpreted within a material-discursive-intrapsychic theoretical framework [77] . All of the interviews were transcribed verbatim, and the answers to open ended questions collated. One of us read the resulting transcripts in conjunction with the audio recording, to check for errors in transcription. Detailed memo notes and potential analytical insights were also recorded during this process. A subset of the interviews and open ended questions was then independently read and reread by two of us to identify first order codes such as "embodied changes", "emotional distress", "relational issues", "interactions with health professionals", or "support needed". The entire data set was then coded using NVivo, a computer package that facilitates organization of coded qualitative data. All of the coded data was then read through independently by two members of the research team. Codes were then grouped into higher order themes; a careful and recursive decision making process, which involved checking for emerging patterns, for variability and consistency, and making judgements about which codes were similar and dissimilar. The thematically coded data was then collated and reorganized through reading and rereading, allowing for a further refinement and review of themes, where a number of themes were collapsed into each other and a thematic map of the data was developed. In this final stage, a number of core themes were developed, which essentially linked many of the themes. These included the impact of sexual changes on self and identity [78] , communication with health professionals [74] , and renegotiation of sexuality [55] , reported elsewhere, as well as perception of causes of sexual changes, emotional consequences of sexual changes, and impact of sexual changes on relationships, the focus of the present paper. Following analysis, the data were organised and presented using a conceptually clustered matrix [79] , with exemplar quotes drawn from both the interviews and open ended survey questions provided in tables to illustrate each of the themes. The key to the quotes is: M/W = man or woman; age; gay/lesbian/ heterosexual; cancer type.
Results
Subjective experience of changes to sexual frequency, sexual satisfaction and sexual activities after cancer Sexual frequency Table 2 presents the data on sexual frequency before and after cancer, for men and women, across both reproductive (breast, gynaecological and prostate) and non-reproductive cancers (all other cancers); age band (below and above age 55); years since diagnosis (less or more than two years); and current relationship duration (less or more than 15 years).
There was a significant reduction in sexual frequency for both women (χ 2 Participants with a reproductive cancer type were significantly more likely to report that sex occurred never or rarely after cancer (52.4%) compared to 32.5% of those with a non-reproductive cancer (χ 2 (1, 648) = 11.42, p < .001), but no differences were found in these reports according age, years since diagnosis and years in current relationship. No differences were found in the proportion of participants after cancer rating the sexual relationship as unsatisfying according to age, years since diagnosis and years in current relationship, although participants with a reproductive cancer type were significantly more likely to report unsatisfying sexual relationships after cancer (49.9%) compared to 35.9% of those with a non-reproductive cancer (χ 2 (1, 621) = 5.36, p = .021).
Sexual satisfaction
Sexual activities
Seventy eight per cent of women and 76% of men indicated that their sexual activities had changed after cancer. The nature of changes in sexual activities is illustrated in Figure 1 , combining reproductive and non-reproductive cancers.
A significant reduction in kissing ( Although not statistically significant, the use of sex toys in men was the only sexual activity with a reported increase after cancer.
Perceived causes of changes to sexual frequency and activities after cancer Figure 2 contains responses to the closed ended question asking about perceived causes of reduced frequency of sexual activities, for women and men, combining reproductive and non-reproductive cancers. Sex specific difficulties (vaginal dryness and erectile dysfunction) were the most commonly reported explanation for both women and men, followed by tiredness and feeling unattractive for women, and surgery and getting older for men. Women were significantly more likely than men to indicate that general pain (p = .016; FET), tiredness (p < .001; FET), body changes (p < .001; FET), appearance changes (p < .001; FET), and feeling unattractive (p < .001; FET) were causes of changes to sexual frequency, whereas men were more likely to attribute change to getting older (p = .039; FET).
Four themes were identified in participant's open ended survey and interview accounts of their perception of what had caused changes in sexual activities following cancer, summarised in Table 4 . The most common theme, reported by approximately a third of the total survey sample, related to material changes to the body associated with sexual functioning, such as erectile performance, vaginal dryness or pain, the absence of sexual desire or arousal, or the aging process. A number of participants, approximately one eighth of the survey sample, also reported intrapsychic factors, such as stress, lack of confidence, low self-esteem, or fear, with a similar proportion identifying body image concerns, including feeling 'hideous' or 'grotesque' , or worrying that a partner would find them unattractive. A number of participants, approximately one seventh of the survey sample, also identified relationship context as a factor that exacerbated difficulties, focusing on partner disinterest or rejection.
Perceived consequences of changes to sexual activities after cancer
In response to an open ended survey and interview question asking 'how have changes to your sexuality made you feel about yourself and your relationship?', participants described intrapsychic consequences and changes to their intimate relationship.
Intrapsychic consequences of changes to sexuality
Approximately half of the survey participants identified intrapsychic consequences of changes to sexuality. These included disappointment at loss of sexual intimacy, frustration and anger, sadness, feelings of inadequacy and changes to sense of masculinity of femininity, as well as increased confidence and self-comfort, outlined in Table 5 .
Relationship changes
A number of participants identified changes to their intimate relationship as a consequence of sexual changes experienced after cancer. These included relationship strain or termination, difficulties forming a new relationship, strengthened relationship, re-prioritisation of sex and re-negotiation of sexual intimacy, illustrated in Table 6 .
Discussion
The aim of this study was to examine the subjective experience of changes to sexuality after cancer, as well as Prior to cancer and that we had good sex I think and a lot of digital pre-sex with lubricant and that, which did arouse her because otherwise she was slow to arouse… but of recent times, no. It was depression and lack of confidence and to a lesser extent, a lack of libido (M, 77, hetero, prostate).
When I went through chemotherapy and a lot of the treatments I was a bit depressed as well, so that depression also turns you off wanting sex (W, 49 the perceived individual and relational causes and consequences of such changes, for women and men, across both reproductive and non-reproductive cancers and a range of relational contexts, using a mixed method design. The findings further develop the findings of previous research, which has primarily focused on either women or men with sexual and reproductive cancers, using quantitative survey methods. Whilst reported levels of sexual dissatisfaction prior to cancer were comparable with Australian population norms [80] , the majority of participants reported significant reductions in sexual satisfaction and frequency, as well as We were like, oh, two puppies playing together, even though I'm 59 and he's 74. We sort of simulated sex -we'd get on top of each other and not actually have sex but, you know, sort of loving each other in a sex position (W, 59, hetero, lymphoma).
changes in a range of specific sexual activities, after cancer. Whilst a greater proportion of those with prostate, breast or gynaecological reported these sexual changes, the proportion of individuals reporting reductions in sexual frequency and satisfaction after cancer increased significantly for both the reproductive and non-reproductive cancers. This confirms previous research reports of cessation or reduction in sexual frequency after cancer, associated with reductions in sexual satisfaction [3, 12, 28, 64, 81] , and refutes the notion that such changes are only a concern for individuals with cancer that directly affects the reproductive organs [43] . As there was no effect of time since diagnosis on reports of sexual changes, this confirms previous findings that sexual changes can be experienced at any stage of the cancer journey [16] , and can be one of the most enduring negative consequences of cancer [82] . Concerns about sexual changes were also reported across age and gender, refuting the myth that older people are not sexual beings [83, 84] , and that sexuality is more of a concern to men than to women with cancer [85] . Whilst many older men and women reported distress in relation to sexual changes experienced following cancer, for some participants age was positioned as a cause of such changes, which allowed sexual changes to be positioned as normal or natural, resulting in a reprioritisation of sex within relationships. These findings suggest that broader cultural discourses which position older people as 'naturally' less sexual may serve a positive purpose for some individuals, allowing acceptance of sexual change after illness. Whilst previous research on cancer and sexuality has focused on sexual intercourse [37, 54] , the present study adopted a broader definition of sex, examining both coital and non-coital sexual practices. Engagement in sexual intercourse was significantly reduced after cancer for both women and men, confirming previous research [13, 18, 86] . Engagement in non-coital sexual practices, including self and mutual masturbation, oral sex, and kissing, was also reduced, suggesting that once sexual intercourse becomes difficult or impossible, other forms of sexual intimacy may also cease. However, some forms of sexual intimacy did remain, even if reduced. Kissing and petting/caressing were reported to be the most common sexual activities after cancer for both women and men. When viewed in conjunction with a face-value increase in men's reports of the use of sex toys, and qualitative accounts of the exploration of new sexual practices, or non-genital intimacy, this indicates sexual re-negotiation [87] or flexibility [88] following cancer on the part of some couples. This suggests that future research on sexuality and cancer should not only adopt a wider definition of sex to include non-coital sexual practices, but also examine strategies of sexual re-negotiation [55] .
A substantial number of participants in the present study directly attributed changes in sexual frequency and sexual activities to the material consequences of cancer and cancer treatment, including vaginal dryness, erectile dysfunction, tiredness, loss of feeling, and general pain. However, participants also identified intrapsychic factors such as fear, stress, confidence and low self-esteem, as well as concerns about appearance, and relational factors, as causes of sexual changes. At the same time, a range of negative intrapsychic and relational factors were described as consequences of sexual changes experienced after cancer. This confirms previous reports that embodied sexual changes [78] , psychological distress [6, 45] , relationship context [51, 89, 90] , are associated with sexual difficulties after cancer, reinforcing the view that research on sexuality and cancer should adopt an integrative approach that acknowledges biological, psychological and relational factors [36, 37, 53] . The findings of the present study suggests that psycho-social and relational factors can be conceptualised as both causes and consequences of sexual changes experienced after cancer, which may operate in a vicious cycle of increasing difficulty and distress in the absence of information or support. This is in contrast to previous quantitative research which has examined psycho-social and relational factors as either predictors of sexual dysfunction after cancer e.g. [12, 27, 36, 45] , or as outcomes of sexual changes e.g. [56, 91, 92] .
The material-discursive-intrapsychic model adopted in this research also acknowledges the discursive construction of gender and the sexual body in conceptualising the experience of sexual changes after cancer [78, 93] . In this Table 6 Impact of changes to sexuality post-cancer on intimate relationships (Continued) You can't reliably have normal intercourse. You've got to, you know sort of do other ways either, sort of, manually exciting or that sort of thing, oral sex and that type of stuff. So um … ah they're the changes but we have been able to sort of work through that and so that it's not a massive problem (M, 68, hetero, myeloma) In keeping the sexual relationship alive…that's meant coming to terms with medication and cock rings and a whole range of sex aids that actually mean communicating pretty openly with, or very openly with my partner. (M, 65, gay, prostate)
Well, I guess we sleep together, so that's a good thing, and cuddle up, and touch, and that sort of thing is always good. (W, 59, hetero, ovarian)
We hug a lot and we um, in bed, I would cuddle up as much as I can, [Pause] when he comes home, he always kisses me hello and so on. he'd just stop me in the kitchen and put his arms around me. I haven't had an erection for nearly 12 weeks, and it's impossible for me to get one. So that little aspect of intimacy is very important to me (M, 65, gay, prostate) vein, many women participants attributed sexual changes after cancer to body image concerns, and to feeling unattractive as a consequence of sexual changes. This supports previous reports that cancer can serve as an 'invisible assault to femininity' [94] , associated with diminished gender identity [59, 95] , and feelings of lack of sexual attractiveness and sexual confidence [96, 97] . Socio-cultural constructions of idealised femininity normalise sexually attractive women as thin and young [98] , with intact breasts signifying desirability [99] . Whilst such 'emphasised femininity' [100] is often unattainable, it is a core cultural ideal that shapes many women's experiences of embodiment [101] . As the present study shows, these constructions impact on women's sexual practices and subjectivity post-cancerleading many of the participants feeling that they are now noncompliant with femininity, because they are reportedly 'inadequate', 'fat', 'different', 'grotesque' and 'sexually unattractive'.
At the same time, a number of men also described concerns about masculinity, focusing on feelings of inadequacy, as reported in previous research on identity and sexuality in men with cancer [11, 12, 102, 103] . Loss of erectile function can lead men to feel a change in their self-worth and manhood [7] , with men who have prostate cancer reporting that they no longer live up to social expectations of masculine behaviour [104] . Men have also reported that their sexuality is 'fractured' post-cancer due to the onset of 'failed' sexual performance and diminished desire and pleasure [11] . In addition, men have reported feeling as though they are failing in their intimate relationship post-cancer, with erectile dysfunction seen as limiting the means by which they can 'meet the needs of their partner' [105, 106] . Similar accounts were evident in the present study, in reports of perceived personal and relationship failure on the part of male participants-see also [93] . These accounts draw on discursive constructions of 'real sex' as coital penetration; described as the "coital imperative" [107, 108] (pp44), (pp229), these socially constructed meanings serve to "set the horizon of the possible" in terms of sexual desire and behaviour [109] , (pp16), provide the context within which individuals construct and experience changes to sexual feelings or behaviour following cancer.
Conversely, we found that a number of participants reported greater sexual confidence, a more positive selfimage and increased relational closeness. Many of these participants reported being far less critical of their body post-cancer, less insecure about body image, as well as sexually empowered [78] . The responses of partners were a central part of this positive response, confirming previous research in this area [90, 110, 111] , with many participants providing accounts that partner suggested acceptance of sexual changes, and continuation of partner interest and desire, was a helpful way of negotiating and dealing with the disruption of cancer. The importance of the discursive construction of the post-cancer sexual body was evident in accounts of relational negotiation of sexuality, wherein partners were reported to have positioned the changed sexual body as abject, or conversely, accepted sexual changes. These accounts draw on broader cultural discourse about sexual embodiment and illness, wherein breaches of bodily boundaries through leakage of fluid, surgical scarring, or the use of medical interventions such as a colostomy bag, signify disgust and decay, the anathema of sexual attractiveness or desire [112, 113] .
This study has a number of strengths and limitations. The strengths were the inclusion of men and women across a range of cancer types, ages, cancer stages and relationship contexts, to examine the subjective experience and consequences of sexual changes after cancer. The mixed method design, and relatively large sample for the qualitative component, is also a strength. Whilst previous research has focused on the heterosexual population, the present study included individuals who identified as gay, lesbian and polysexual, confirming that sexual changes also affect this hitherto "hidden population" [114] . However, as sample size of LGB individuals precluded sub-group analysis, further research is needed to examine the causes and consequences of sexual changes and renegotiation after cancer within a larger population of gay, lesbian, bisexual, and transgender individuals, who have been described as an "overlooked health disparity" ( [115] , p1009) in the context of cancer. Further limitations were the use of a single item to measure sexual satisfaction, and non-standardised measures of changes to sexual frequency and sexual activities. The retrospective nature of data collection, asking participants to report on perceived changes pre-post cancer, was also a limitation; prospective analysis of sexual changes through the course of diagnosis and treatment would overcome this. The over representation of women with breast cancer, and low representation of men in the sample is also a limitation. Whilst breast cancer is the most common cancer affecting women, there is an under-representation of prostate cancer, the most common cancer affecting men, as well as other common cancer types [1] , including respiratory, skin, gastro-intestinal and head and neck cancers. This may be because individuals with non-reproductive cancers are less likely to volunteer for a study on sexual changes, as well as effective strategies of participant recruitment on the part of breast cancer organisations. Future research which specifically targets non-reproductive cancers is needed to examine the subjective experience of sexual changes after cancer, and examine whether the present findings can be generalised.
Clinical implications
The findings of the present study have a number of clinical implications. Firstly, they confirm the importance of health professionals and support workers acknowledging sexual changes when providing health information and developing supportive interventions. There is evidence that information about sexual changes and strategies of re-negotiation is often not forthcoming in clinical consultations [44, 116] , in particular for women and for individuals with a non-reproductive cancer [43] , and as a result patient sexual concerns are unaddressed. Equally, whilst a range of one-to-one and couple interventions have been developed to address sexual difficulties after cancer [41, [117] [118] [119] [120] , these are primarily focused on the functioning of the body for individuals with breast, prostate or gynaecological cancer. There needs to be an expansion of such support into non-reproductive cancers, to address the concerns and support needs of patients and their partners, across cancer stage, age, and relationship status, with the impact of cancer on sexuality acknowledged by researchers and health professionals working across the whole spectrum of cancer care.
Secondly, our findings suggest that psychological interventions aimed at reducing distress and improving quality of life after cancer should include a component on sexual well-being, and conversely, that sexual interventions should incorporate components on psychological and relational functioning. Clinicians need to acknowledge the complex meanings individuals with cancer attribute to sexual changes, in the context of their individual lives and relationships, rather than solely focusing on the functioning of the sexual body [52] . The implication of the finding that partners play a key role in perception of changes to sexuality points to the need for health professionals to recognise the relational and intersubjective nature of sexuality so that discussion of sexuality between people with cancer and their partners is normalised and legitimated [121] . As previous research has reported that couple therapies which facilitate relational coping and communication in the context of cancer are effective in reducing distress e.g. [122] [123] [124] , couple focused information and supportive interventions to reduce sexual concerns may be beneficial for those in a sexual relationship. However, sexual concerns also affect single people, as was evidenced by accounts of difficulties in forming new relationships in the present study. Information and support services also need to acknowledge and address the specific needs and concerns of single people, a group whose sexual concerns are often overlooked by clinicians [43, 125] .
Thirdly, our findings suggest that clinicians should adopt a broad conceptualisation of sex when discussing sexual changes, and sexual renegotiation after cancer, rather than focusing on coital sex. There have been previous reports of renegotiation of sexual practices following cancer, with men with prostate cancer reporting "different" and "better" sex after treatment ( [126] , p323), expressing intimacy through oral sex and touch, rather than penetration [127, 128] . Research with partners of people with cancer has also reported renegotiation of sex to include practices previously positioned as secondary to "real sex", such as mutual masturbation and oral sex [42, 110] . This suggests that couples can resist the "coital imperative" ([108], p.229), the biomedical model of sex enshrined in definitions of 'sexual dysfunction' , which conceptualises sex as penis-vagina intercourse. However, little attention has been given to renegotiation of sexual practice or intimacy after cancer, which has led to a plea for more attention to be paid to "successful strategies used by couples to maintain sexual intimacy" ( [129] , p142).
Conclusions
Whilst previous research on cancer and sexuality has primarily focused on women with breast or gynaecological cancers, or men with prostate or testicular cancer, the findings of the present study demonstrate that post-cancer sexual and body image issues are also a concern for many women and men with non-reproductive cancersincluding those in this sample with haematological, gastrointestinal, neurological, skin, respiratory, and head and neck cancers, across a range of age-groups, cancer stages and relationship contexts. For many individuals, these changes were a source of distress or relationship difficulty. This suggests that acknowledgment of sexuality should be on the agenda of cancer researchers, clinicians and policy makers, in order to facilitate prevention and intervention strategies that aim to reduce distress associated with sexual changes experienced after cancer and assist with sexual renegotiation.
